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ABSTRACT 



A game controller of the type held in two hands simulta- 
neously for controlling electronic games, including a 
housing, a plurality of depressible surfaces al least in-part 
exposed on the housing with the depressible surfaces in 
operational association with electricity manipulating devices 
contained within the housing and controlled by depression 
of the depressible surfaces for manipulating electrical out- 
puts at least useful for controlling electronic games. At least 
one of the electricity manipulating devices is a pressure- 
sensitive variable-conductance sensor for creating an analog 
electrical output proportional to varying physical pressure 
applied to at least one depressible surface. The analog 
electrical output is output as a signal at least representational 
of the analog electrical output to an image generation 
machine for controlling electronic imagery. Also disclosed 
are methods of use and manufacture of game controllers 
having at least one pressure-sensitive analog sensor. 

19 Claims, 8 Drawing Sheets 
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GAME CONTROLLER WITH ANALOG encoders, a complex gimble, multiple mechanical parts 

PRESSURE SENSOR(S) specific for the joystick, etc. creates an additional substantial 

cost which is very high. The second disadvantage is confu- 

BACKGROUND OF THE INVENTION s i on of the user in that the typical user has become com- 

1. Field of the Invention 5 rnonly accustorned to use of the cross-shaped key pad with 

, L the left thumb. The presentation of the option of the pro- 

The present invention relates to controllers of the type rtional : sdck with the N64 conlroU cr often leads to 

used and held by two hands simultaneously to contro visual confusion as whether to use the cross . shaped key pa d or the 

imagery shown on a visual display. More speafically, the jo icfc ciall for bcg i nnirl g users and potential buyers, 

present invention pertains to a two handheld controller with _ , , , - , t , 

r , r s \ c * it -j „ 10 Clearly there is great advantage to the user s enjoyment of 

analog pressure sensorfs) for controlling video game . } . „ b . . & , ■ . , 

machines and imagery thereof, and other electronically £f gune b ? allowin 8 the ™ Proportional or vanable 

generated imagery. Methods of use and manufacturing are con ro ' , . 

also disclosed ^ e primary emphasis of this disclosure is to teach analog 

„ ~ ... r 4 uni*^n- a i pressure sensor(s) embodiment in a controller having only a 

2. Description of the Related Prior Art " . . . V , * , l. u ■ *l. > * u j 

r „ c . single housing structured to be held in the user s two hands 

There are many pnor art game controllers for use in simu i tane0 usly. Nevertheless, a joystick type of controller 

controlling imagery. A typical i P nor art game controller is C£m bfi u advantaged by embodiment of analog sensors 

shown in U.S. Pat. No 5,207,426 issued May£ 1993 to Y M d ^ iM ^ ^ joy * ick type controller may be held 

Inoue et al and assigned to Nintendo Co. Ltd. The Nintendo [n {wq handg simultaneousl but it ^ no( a single housi[1 

controller is a typical example of a game controller having 20 held in tWQ h{mds Rathef) a joystick indudes two housmgS) 

multiple inputs capable of manipulating multiple -axes, such ft base housi and a handJe housing neither of which are 

as with the included cross-shaped rocker key pad, and desi d tQ be hdd {n ^ hands simultaneously , ^ 

numerous buttons and depressible surfaces. The Nintendo . ick mjSll6aM may be greatly advantaged by inchi- 

controller includes a housing sized to be grasped and held skm of d ible surfaces (buttons and/or tri } . 

simultaneously by two hands of a human user with thumbs 25 ati analo F as described herein . SlIch ernbo diments 

of the grasping hands remaining free of grasping responsi- ^ becom£ apparent tQ those in ^ ^ with a stu(Jy 

bilities; the housing including a nght-hand area and a of this disc i osure . 0 n the other hand, mouse type controllers 

left-hand area, the right-hand area being an area for graspuig haye a si k housmg feut ^ single housing {s ^ desigQed 

by the user's right hand the left-hand area being an area for tQ ^ held in tWQ handg simu]taneousiy and therefore such 

grasping by the user's left hand; a plurality of depressible 30 matrQnGls are not considered relevant to the present 

surfaces (e.g., buttons and cross-shaped key pad) each at invention 

least in-part supported by the housing and each at least "1 , j ■ . c L - i. T jui- 

^ / ,u ir„„™„ , ( ™ f nr Other related prior art of which I am aware and believe to 

in-part exposed on the housing in at least one area tor r . 

»■ u *u • .1. 1,* fi n „„ Th. n i.,,.ijtir n f be cumulative to the aforementioned includes the following 

operation by the user s thumbs and fingers Jhe plural y of issued Aug. 18, 1987; U.S. Pat. No 

depressible surfaces (most of the depressible surfaces) are 35 is^dJu . 1, 1997; U.S. Pat. No. 5,602,569 issued 

positioned on the housing to be within reach or the user s ' ' IT ' KT ' A . ' „ ' . no . 

fhumbs with the user's hands grasping the housing; each f£ ^ Jow '^nf ^'n. 

, - . ?*u 1 r* r j -t,i U.S. Pat. No. 5,459,487 issued Oct. 17, 1995. Also U.S. Pat. 

depressible surface or member of the plurality ot depressible f ., fom '. , ~ t 1C inn , , Irc D , KT 

^ r . • • j- j 11 . * 1 * * j No. 5,565,891 issued Oct. 15, 1996 and U.S. Pat. No. 

surfaces or members is individually operatively associated ' '. ioru:\ *v, *i * 

... » 1 * 1 ■ -j . 1 1 • , 5,589,828 issued Dec. 31, 1996 to the present Inventor, 

with an individual electricity manipulating device (e.g., a 40 . , 

simple momcntary-On switch to close an opening in a The present invention solves the aforementioned dtsad- 

circuit), one electricity manipulating device per each vantages and provides significant additional benefits and 

depressible surface of the plurality of depressible surfaces. advantages. 

Each electricity manipulating device (momentary-On SUMMARY OF THE INVENTION 

switch) is contained at least in-part within the housing and 45 

capable of electrical output manipulation upon physically The following summary and detailed description is of 

applied depressive pressure on the associated depressible preferred structures and best modes for carrying out the 

surface. The switches (electricity manipulating devices) are invention, and although there are clearly variations which 

cither on or Off and provide corresponding all or nothing could be made to that which is specifically herein described 

outputs. These simple On/Off switches are not used to 50 and shown in the included drawings, for the sake of brevity 

provide the user proportional or analog control. of this disclosure, all of these variations and changes which 

Although there have been tens of millions of such prior art fall within the true scope of the present invention have not 

controllers as described above sold by numerous manufac- been herein detailed, but will become apparent to those 

hirers despite the significant disadvantages of simple On/Off skilled in the art upon a reading of this disclosure, 

controls, I believe such a controller can be improved, so does 55 The present invention involves the use of structures 

Nintendo Co. Ltd. In a more recent game controller sold by (pressure sensors) having pressure -sensitive variable-^ 

Nintendo, referred to as the N64 controller, the controller conductance material across proximal circuit traces in order 

has incorporated in a center portion a proportional joystick to provide variable output. Such variable output is useful for 1 

having rotary optical encoders to achieve the proportional control of action intensity of electronic imagery in propofr 

effect. The proportional joystick is applied in an attempt to 60 tion to applied physical pressure in the depression of famil- 

overcome the significant disadvantages of the four simple iar control surfaces of a two hand held game controller. 

On/Off switches located under the typical cross-shaped Improved methods pertaining to using and manufacturing 

rocker pad. The proportional joystick includes at least two game controllers arc also herein disclosed, 

major disadvantages which are overcome by the present Applied physical pressure is provided by a user of the 

invention. The first disadvantage is cost of manufacture, and 65 present controller depressing a button or like depressible 

the second is confusion of the user. In an controller to be surface (e.g., cross-shaped key pad or finger depressible 

made in millions of units, two relatively expensive optical trigger) which applies pressure onto pressure-sensitive 
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variable-conductance material which, dependant upon the, 
applied pressure, alters its conductivity (i.e., resistive or 
rectifying properties dependant on pressure sensor material 
utilized) and thereby provides analog electrical output pro- 
portional to the applied pressure. The analog electrical 5 
output of the variable -conductance material is output to an 
image generation machine as a signal at least representa- 
tional of the analog electrical output for controlling elec- 
tronic imagery. 

Examples of use of the invention (controller) in a game 10 
for control of action intensity of the electronic imagery can 
be to simply have a simulated character walk with low 
depressive pressure applied, walk faster with increased 
depressive pressure applied, and run with a relatively high 
depressive pressure applied to a single depressible surface 15 
(depressible individual button) of the controller in accor- 
dance with the present invention. The user can choose the 
action intensity of imagery by applying appropriate depres- 
sive pressure to depressible surfaces (depressible individual 
buttons) of the controller. In a second example, a race car 2 o 
can veer slightly with a low depressive pressure and turn 
sharply with a high depressive pressure. In an example of 
typical right thumb use (or finger of the right hand as is 
typical in joystick use) of the controller, variable depressive 
pressure can control variable fire rate of a gun or variable 25 
jumping height of a character, etc. 

The present invention in one embodiment involves a 
game controller sized and shaped to be grasped and held 
simultaneously by two hands of a human user with thumbs 
of the grasping hands remaining substantially free of grasp- 30 
ing responsibilities. The thumbs are used in depressing a 
plurality of depressible surfaces, the depressible surfaces 
each at least in-part exposed on the housing outer surface. A 
plurality of electricity manipulating devices are contained 
within the housing in operable association with the plurality 35 
of depressible surfaces for manipulating electrical outputs 
with depression by the thumbs (or fingers) of the plurality of 
depressible surfaces and physical pressure applied by the 
depression. One or more of the electricity manipulating 
devices are analog pressure-sensitive variable-conductance 40 
electrical devices (sensors) for varying electrical output 
proportional to varying physical pressure applied by the 
user's thumb or fingers. 

The controller of this disclosure, which can be used and 
manufactured as herein described, is a controller which the 45 
user holds or grasps in both hands simultaneously during 
operation (depressing of depressible surfaces) of the 
controller, and the two handed holding provides advantages 
for certain imagery manipulations which cannot be obtained 
with single hand held controllers such as a mouse. The so 
ability to use and the actual use of two hands simultaneously 
on a controller allows what I call "full involvement" of the 
user, wherein the user can involve both hands in the control 
of imagery and utilizing, in general terms, the specialized 
abilities of the differentiated halves of his or her brain, 55 
Typically the left half of the brain of a user mostly controls 
the right arm and band, and the right half of the brain mostly 
controls the left arm and hand. Generally speaking, for most 
users of a controller, it is much more intuitive and natural to 
use the right hand digits for certain types of control 60 
functions, such as for example, critical timing of functions 
such as those associated with firing a simulated gun, or 
precise timing in jumping of a simulated character of an 
electronic game. Typically, the left hand and digits are used 
to control functions which are more spatial in nature, such 65 
as for aiming functions which might be associated with 
steering a simulated car, airplane or controlling directional 
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movement of a character such as the running direction of a 
simulated person. The present two hand held controller 
allows for placement of depressible control surfaces foT 
certain functions in areas of the controller which are gen- 
erally most suitable for typical human users. Additionally, a 
two handed controller provides the user the advantageous 
ability to hold the controller in both hands with the controller 
in the user's lap or held in front of the user and free of the 
constraints of needing a desk top or like surface on which to 
rest the controller. 

An object of the present invention is to provide a game 
controller having thumb or finger (digit) depressible 
pressure -sensitive proportional (i.e. analog) controls), thus 
the user can control the action intensity of the game imagery 
by the degree of pressure exerted on a depressible surface. 

Another object of the present invention is to provide the 
above in a structural arrangement familiar to current game 
controller users, thus no secondary expensive proportional 
joystick is required when proportional controls are applied 
to a cross-shaped rocker key pad. 

Another object of the present invention is to provide an 
inexpensive to manufacture analog input controller. 

Another object of the present invention is to provide a 
game controller in which right hand thumb buttons may also 
be pressure-sensitive proportional (analog input) control(s). 

Another object of the present invention is to provide an 
improved method of using a game controller connected to an 
image generation machine with visual display, in which a 
user depresses depressible surfaces using hand digits on a 
game controller to manipulate imagery on the display, 
wherein depressing of at least one of the depressible surfaces 
with varying degrees of pressure manipulates imagery of the 
display in proportion to the degree of depressive pressure. 

Another object of the present invention is to provide a 
method of controlling action intensity of imagery within a 
visual display of the type associated with an electronic game 
allowing user manipulation of action of imagery within the 
visual display by way of depressing a depressible surface 
onto a pressure-sensitive variable -conductance sensor con- 
nected to electronics within a two hand held game controller 
linked to an image generation machine such as a game 
console or computer which in turn is linked to the display, 
and wherein depressing of a depressible surface with vary- 
ing degrees of pressure varies the conductance of the 
pressure-sensitive variable-conductance sensor, thereby the 
action intensity of the imagery can be proportional to the 
degree of depressive pressure. 

Another object of the present invention is to provide an 
improved method of manufacturing a two hand held type 
game controller including installing pressure-sensitive 
variable-conductance material for varying electrical output 
of circuitry in proportion to user applied pressure to a 
depressible surface. 

These, as well as additional objects and advantages will 
become increasingly appreciated with continued reading and 
with a review of the included drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a traditional prior art game controller 
commonly referred to as a game pad having a left hand area 
and a right hand area with the left hand area having a 
cross-shaped rocker pad depressible in four codependant 
areas, under each area is an associated On/Off momentary- 
On switch (electricity manipulating devices), four switches, 
one under each depressible area. The right hand area has 
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dcpressible individual buttons located over On/Off sor 26 for varying electrical output proportional to varying 
momentary-On switches (electricity manipulating devices). physical pressure applied by the user's thumb or fingers on 
FIG. 2 shows a Nintendo N64 prior art game controller. a depressible surface 22 positioned to apply pressure to 
This controller illustrates the growing need for vanable or P^ure -sensitive vanable-conductance material 36 of sen- 
analog input control in the incorporation of the complex s sor 26 as will be detailed. 

rotary encoder joystick. This controller has typical tradi- S * own in FIG - I 1S a pressure-sensitive variable- 

tional right hand area depressible buttons and also a typical fo^uctance sensor 26 or analog sensor as it may installed 

■ . . li i a • tu i^a u ~a ™„ by a manufacturer within a game controller in accordance 

cross-shaped depressible rocker pad in the left hand area. ... . . J 7 ... . . ~ a . . 

r r with the present invention. Resilient dome cap 28 is showo 

FIG. 3 shows a cross section view of a resilient dome cap made of mbbery mMtisAf such as injection molded silicone 

mounted over a circuit board having a first and a second mounted over a circuit board 30 having a ^ circuit 
circuit trace including pressure-sensitive variable- trace 32 and a second circuit trace 34 and including pressure- 
conductance material in a sensor arrangement in accordance sens iti ve variable-conductance material 36 contacting both 
with the present invention. traces 32 , 34, and an electrically conductive plate 38 is 

FIG. 4 shows a top view of first and second conductive 15 shown atop pressure-sensitive variable -conductance mate- 
traces with finger-like traces laying opposed in proximity rid 36. An underside portion of depressible surface 22 is 
with one another. shown atop dome cap 28. Dome cap 28 is a resilient dome 

FIG. 5 shows a cross sectional view of a resilient dome providing a return spring lifting depressible surface 22 and 

cap operatively associated with pressure-sensitive variable- provides or serves the purpose in this example of supporting 

conductance material atop interdigitated traces on a circuit 2 o depressible surface 22 raised upward until manually 

board in accordance with the present invention. depressed to cause the lower or inner surface of dome cap 28 

FIG. 6 shows a top view of first and second interdigitated to press against plate 38 which in turn presses against 

circuit traces pressure -sensitive variable-conductance material 36 which, 

FIG. 7 shows a cross sectional view of a resilient dome " wil1 be defiled changes its conductivity with applied 

cap supporting and operatively associated with pressure- 25 F^re to alter the conductance of the electrical path 

r ... . ?, i" , a . a • ,„L- -..^ provided thereby between the first and second conductive 

sensitive variable -conductance matenal above interdigitated v „ ... } . . . . . jL 

.„ , , . . t . , traces 32 and 34 which are in close proximity to one another 

traces on a circuit board in accordance with the present , „ . j • , r 

yet separated. Sensor 26 can be used in replacement or a 

invention. • , ^ l .u- t n 

simple momentary-On switch within a game controller 

FIG. 8 shows the sensor of FIG. 7 in a depressed or ^ whercin a momentary . 0n switch simply closed the circuit 

activated state. across the first and second traces 32 and 34~while the user 

FIG. 9 shows an exploded view of one controller in presses on depressible surface 22 and" the closed circuit 

accordance with the present invention. outputs a known and fixed output (On or Off, or open or 

FIG. 10 is a graph illustrating depressive pressure in closed), while with the application of sensor 26 depressing 

relation or in proportion to the conductivity of a pressure 35 of depressible surface 22 provides variable electrical flow 

sensor, which typically corresponds to action intensity of across the first and second circuit traces 32, 34 varying in 

imagery on the game display. proportion to the degree of depressive pressure applied by 

FIG. 11 shows a game controller of a traditional format in the user's thumb or finger on the top or upper exposed 

accordance with the present invention for example. The portion of depressible surface 22. Such an arrangement 

game controller is shown connected by wires to an image 40 allows a voltage/current to be applied to first circuit trace 32 

generation machine (game console or personal computer) wherein current flows from first circuit trace 32 through 

which drives a display such as a television or computer pressure-sensitive variable-conductance material 36 into 

monitor. . conductive plate 38 through pressure -sensitive variable- 
conductance material 36 and into second circuit trace 34. 

BEST MODES FOR CARRYING OUT THE 45 Voltage/current can be regulated and varied by way of. 

INVENTION applied physical pressure such as onto plate 38 to compress 

Referring now to drawing FIGS. 3-11 for descriptions of material 36 which alters the conductivity of the circuit at 
preferred embodiments and best modes for carrying out the least in-part defined by circuit traces 32 and 34. 
invention. As previously mentioned, the present invention Pressure-sensitive variable-conductance material 36 is an 
includes a game controller which is a two hand held con- 50 important aspect of the present invention. Variable conduc- 
troller sized and shaped to be grasped and held simulta- tance can be achieved with materials having either variable 
neously by two hands of a human user with thumbs of the resistive properties or variable rectifying properties. For the 
grasping hands remaining substantially free of grasping purpose of this disclosure and the claims, variable- 
responsibilities so as to be available and useful in depressing conductance means either variably resistive or variably 
a plurality of depressible surfaces 22 each at least in-part 55 rectifying. Material having these qualities can be achieved 
exposed on housing 20 to be accessible by the user's digits. utilizing various chemical compounds or formulas some of 
A plurality of electricity manipulating devices 24 are con- which I will herein detail for example. Additional informa- 
tained (or at least in part contained) within housing 20 in lion regarding such materials can be found in U.S. Pat. No. 
operable association with the plurality of depressible sur- 3,806,471 issued to R. J. Mitchell on Apr. 23, 1974 describ- 
faces 22 for manipulating electrical outputs with depression 60 ing various feasible pressure-sensitive variable-conductance 
by the user's hand digits (thumbs or fingers) of the plurality material formulas which can be utilized in the present 
of depressible surfaces 22. Electricity manipulating devices invention. While it is generally anticipated that variable 
24 in this disclosure can be any electrical device such as resistive type active materials are optimum for use in the 
simple Off/On (momentary-On) switches as are commonly pressure sensor(s) in the present invention, variable rectify- 
used in prior art game controllers, but with the present 65 ing materials are also usable. 

invention at least one of the electricity manipulating devices An example formula or compound having variable recti- 

24 is an analog pressure -sensitive variable-conductance sen- fying properties can be made of any one of the active 
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materials copper oxide, magnesium silicide, magnesium Optional plate 44 is shown atop pressure -sensitive variable- 

stannide, cuprous sulfide, (or the like) bound together with conductance material 36. An underside portion of depress- 

a rubbery or elastic type binder having resilient qualities iblc surface 22 is shown atop dome cap 28. Depressible 

such as silicone adhesive or the like. surface 22 is shown in-part supported by housing 20, which 

An example formula or compound having variable resis- 3 in this example is housing ^20 providing lateral support 

tive properties can be made of the active material tungsten »8™« * e <* ™f™ 22 and additionally with surface 

carbide powder (or other suitable material such as molyb- 22 ™ lud ' n S a X °™ ^ abuttlD S the UQderside ° f hous * 

denu* disulfide, sponge iron, tin oxide, boron, and carbon 20 and thereby being prevented from escaping housing 

powders, etc.) bound together with a rubbery or elastic type 20 Optional plate 44 in this arrangement can be a stiff plate 

binder such as silicone rubber or the like having resilient « Willed as a physical load distributor to distribute compres- 

... ~, . , ,° . t . sive loads received from the underside of dome cap 28 with 

qualities. The active materials may be in proportion to the , _ , , , „ „ . r , , 

binder material typically in a rich ratio such as 80% active depression of depressible surface 22 across material 36 and 

. ... ^ nri f u- j i i 4 noor* not be an electncal conductor, or alternatively it can also be 

material to 20% binder by volume ranging to a ratio 98% to , . , , , ' , . , .. . 

2% binder, but can be varied widely from these ratios an ele( f cal ^ d " ctor dependant .upon the particular thick- 
dependant on factors such as voltages to be applied, level or is "ess of material 36 and or spaced I distance ; between circuit 
resistance range desired, depresL pressure anticipated, traces 32 and 34 beneath material 36. Plate 44 does not have 
. ■ i ,u- 1 <• 1- J t ■ i \ ic -e . . to be applied atop matenal 36 in aH embodiments. Circum- 
matenal thickness of applied material 36, surface contact r *\ . , „ r , , . , , , . . 

, „ . . , , , , , ,. ' . stances which effect the determination as to whether plate 44 

area between material 36 and conductive traces such as , . , i . j . • 1 

i-» j ia u .u i a .- i . u or conductive plate 3a for that matter are used atop matenal 

traces 32 and 34, whether an optional conductive plate such , . , . , c . c • / 

. , - 0 . j i_- j . c , • . u 36 include: the particular formula of matenal 36; dimensions 

as plate 38 is to be used, binder type, manufacturing tech- 20 , , , . , ,^ . . , . 

. r . .„ . • i j of the applied material 36; the size, shaped proximity and 

mque and specific active material used. t y. . . \ ' ,K_ r t . . _/ , 

. , layout of the circuit traces in contact with matenal 36, and 

A preferred method of manufacture for portions of that manufacturing considerations such as is material 36 directly 

which is shown in FIG. 3 is to create a sheet of pressure- Hed to pUt£ 44 or 38 in an easily handled ^ and then 

sensitive material 36 adhered to a conductive sheet such as adhered tQ the circuit boarf 30 or apphed ^ Tcclly lQ circuil 

steel, aluminum or copper, for example, by applying a board 30 flnd lraces ^ M such ^ by appIication in a fluld 

mixture of the still fluid matenal 36, before the binder miximt (uncured) using a removable mask; or directly 

material has cured to the conductive sheet in a thin even in - ected Qnto circuit board 30 such ^ ^ injeclion mokJ _ 

layer. After the binder material (matenal 36) has cured and ■ Qr a iU/disk of materia i 3 6 is sliced from a cured 

adhered to the conductive sheet, a hole punch is used to cyl i nde r or extrusion of material 36 and the pill/disk adhered 

create circular disks of the lamination of the conductive tQ drajit board 3Q and/or traces ^ 34; and Qtber mmu . 

sheet (plate 38) adhered to material 36. The disks may then factoring techniques 

be secured to the circuit board and in contact with circuit Cf ~ , . „, . . . „ „ P „, „ ,„ . . , . , , ■■, 

„- , _ .x , , , *it_*i_ FIG. 6 shows a top view of closely interdigitated circuit 

traces 32 and 34. Secunng may be accomplished with the „„ . ■ „ Z , r in „i„ u„ 

c ,, . , fu , • j i ... traces 32 and 34 in a form as may likely be used in the sensor 

use of adbesives such as the same binder such as silicone c u n ^ m mrc < i \ n A « 

„ * . . r. , . , , . . 35 structures shown in FIGS. 5, 7 and 8. 

rubber or adhesive as used in the formula to make material . _ T __ _ . , 

2^ Shown in FIGS. 7 and 8 is a third pressure-sensitive 

„ ., , . , j _ _ j variable-conductance sensor 26 formed as a depressible 

Depressible surface 22 can be a button 40 style depress- mdividual but ton which is an individual button which is an 

ible member such as shown in FIGS 9 and 11, or depressible anak)g gensor embodiment as it may be insta i led by a 

surface 22 can be an end portion of a four-way rocker or m mamifact urer within a game controller or used by a user of 

four-way key pad 42 as shown in FIGS. 9 and 11. For further ^ game Mntro]ler in accordance with me present inven . 

clanty, depressible surface 22 and electricity manipulating ^ Rubber dome ca 2g ± mounled over circuit 5oard 30 

device 24 are herein described and shown as separate havi ^ ^ ckcuit ^ m ^ M md including 

elements, but they are only necessanly separate in a func- pressure . sens i tive variable-conductance material 36 on the 

lional sense (i.e., physical depressing function verses elec- 45 bottom sirfe of resflienl dome 28 ^ uppef expQSed 

tricai controlling function). In practical application, depress- ion of dom£ 2g jg e d ex[erior of housing 2Q M 

ible surface 22 and electricity manipulating device 24 may ^ depression by a lh u mb or finger 0 f depressible surface 

be structured as one part. For example, the upper part of 22 causeg downward movement or depression of dome cap 

dome cap 28 protruding through housing 20 could itself be 2g to bfing material 36 int0 contact wilh traces 32 and 34 

exposed to contact by a hand digit to function as the 5Q Depr essible surface 22 is shown in-part supported or later- 

depressible surface 22 as shown for example m FIGS. 7 and aUy sta5ilized by housing 20 . Malerial 36 is not permanently 

contacting traces 32 and 34 as is shown in FIGS. 3 and 5, but 

FIG. 4 shows first and second electrically conductive instead is on the underside of dome cap 28 in pill or disk 

traces 32, 34 with finger-like traces laying in proximity with f orm and ra ised or held upward above traces 32, 34 by dome 

one another which can be the form of the first and second 55 ca p 2 8 until, as indicated in FIG. 8, surface 22 is depressed 

conductive traces 32, 34 of FIG. 3. The spacings between the l0 pusn dome cap 28 downward to bring material 36 into 

conductive finger-like trace elements shown in FIG. 4 allow contact with traces 32, 34 which, under pressure, establishes 

for adhesive which can be used to adhere a layer or disk of a conductive path across traces 32, 34. Also shown in FIGS, 

pressure-sensitive variable-conductance material 36 to cir- 7 and g j s the surface of material 36 which contacts traces 

cuit board 30 if so desired by the manufacturer. ^ 32 arid 34 is convexed which in this particular application 

Shown in FIG. 5 is a second pressure-sensitive variable- provides for the apex of the surface to first contact across 

conductance sensor 26 or analog sensor embodiment as it lraces 32 and 34 followed by material 36 which is flexible 

may be installed by a manufacturer within a game controller deforming with additional applied pressure to somewhat 

useful with the present invention. Resilient dome cap 28 is flatten-out and contact additional surface area of both traces 

mounted over circuit board 30 having first and second circuit 65 32 and 34. This arrangement of relatively lower initial 

traces 32, 34 and including pressure-sensitive variable- surface area contact followed by additional or a larger 

conductance material 36 contacting both traces 32, 34. surface area contact with further depression can provide 
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additional conductivity changes due to not only the inherent 
conductivity changes brought about by pressure applied to 
material 36 but also by establishing additional current paths 
possible by the additional surface contact area. Material 36 
in FIGS. 7 and 8 can be formed with a flat bottom surface 
and function adequately without the increasing surface area 
effect provided by the con vexed shape shown. Additionally 
sensors 26 of FIGS. 3, 5, 7 and 8 will function within the 
scope of the invention absent the spring return effect of 
dome cap 28 wherein material 36 shown in FIG. 7 would be 
resting upon traces 32 and 34 and actuated by depression of 
surface 22. 

In the prior art, typically a carbon-rich conductive pill or 
disk is located on the underside of a typical dome cap such 
as dome cap 28. In the prior art carbon-rich conductive pills 
are employed as simple On/Off momentary-On switches 
wherein the pill is depressed by the user onto and across 
circuit traces to close the circuit and released to open the 
circuit. In the prior art, the carbon-rich pill is a component 
of a switch that is only an On/Off switch. The prior art 
carbon-rich conductive pill is commonly used exclusively as 
an improved On/Off switch with the improvement being that 
this is considered a bouncc-less switch not subjecting the 
circuitry to rapid on/off oscillations at the time of initial 
depression. Carbon-rich pills are typically made of granular 
carbon in high concentrations in a silicone rubber binder 
producing a resilient conductive material resistant to 
mechanical bouncing when depressed onto a surface. The 
carbon-rich pill is utilized to advantage in a simple On/Off 
bounce-less switch. 

Such a carbon-rich pill, to my knowledge, has never been 
used or anticipated to be used for an analog sensor to provide 
action intensity control of electronic imagery. Neither, to my 
knowledge, has such a carbon-rich pill ever been used or 
anticipated to be used for an analog sensor in a two hand 
held game controller. I have discovered that such a carbon- 
rich pill or disk can be used, in a novel manner as taught 
herein, as an analog sensor in a game controller to provide 
action intensity control of electronic imagery such as that 
associated with electronic games. However, a narrow range 
of resistivity change found in a typical prior art carbon-rich 
pill as a function of depressive pressure exerted makes it not 
an ideal choice as an analog sensor in a human hand 
operated controller. 

In the range of light depression by a typical user's thumb 
or finger (i.e., approximately one to six ounces) a carbon- 
rich pill as a variable resistor may typically have a range of 
resistance from a high value of approximately 3 thousand 
ohms to a law value near 10 ohms, which is a narrow range 
compared to a tungsten carbide based material 36 which 
may typically have a range from approximately 3 million 
ohms down to a low of approximately 10 ohms. Thus, the 
tungsten carbide based material 36 has a range of nearly 3 
million ohms, while the carbon-rich pill has a range of 
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Within the scope of the invention, material 36 can be 
manufactured and fixed in place with numerous processes 
not yet detailed, and for example, tungsten carbide can be 
mixed with un-crosslinked silicone rubber and extruded 
from a tool or pressed into a cylindrical mold, allowed to 
crosslink, and then cut or sliced into disks or pills of material 
36 which can then be placed in appropriate location to circuit 
traces 32, 34 or on dome cap 28. Another process is to mix 
tungsten carbide or other suitable material with an injection 
moldable silicone rubber and then inject the material onto 
any desireable surface such as a membrane surface such as 
mylar, or circuit board 30 and traces 32, 34, or using an 
injection process for creating dome cap 28 with disks or pills 
of material 36 thereon, such as could be performed for the 
15 dome cap 28 and material 36 arrangement of FIGS. 7 and 8, 
or dome cap 28 can be a flexible/resilient dome cap and 
material 36 can be molded either onto the dome cap or onto 
the circuit board, etc. If a metal dome cap is used and is 
electrically conductive, one circuit trace such as trace 32 can 
make electrical contact with a foot of the dome cap and the 
second trace below the approximate center of the dome cap 
with material 36 positioned between the second trace and the 
center of the dome cap such that depression of the dome cap 
effectively sandwiches material 36, 

FIG. 9 shows an exploded view of a controller in accor- 
dance with one embodiment of the present invention. Shown 
at the top of the view is an upper portion 50 of housing 20. 
Upper portion 50 of housing 20 includes on the right hand 
side a pair of circular holes 52 for receiving and in-part 
supporting (retaining) depressible surfaces 22 which in this 
example are buttons 40. On the left hand side of the housing 
top is a cross-shaped opening 54 through the housing for 
in-part receiving and supporting a four-way rocker 42 which 
is a depressible surface 22. The depressible surfaces when 
assembled into the housing are in-part exposed on the 
housing surface for depressing by the digits of the human 
hands. Shown below the housing upper portion 50 is rocker 
42 and buttons 40. Additionally shown are individual rubber 
dome caps 28 beneath button 40 and a four-gang rubber 
dome cap 28 beneath rocker 42 having four codependant 
areas. Shown beneath the rubber dome caps is circuit board 
30 having on its left side an array of circuit traces forming 
four areas including adjacent circuit traces 32 and 34 in close 
proximity to one another for operative engagement with 
material 36 installed by the manufacturer atop each of the 
four areas which are located such that the four-gang rubber 
dome cap can be applied over the four locations of material 
36 to provide a dome cap over each materia] 36 location. 
Rocker 42 can then be located atop the four-gang rubber 
dome cap so that one dome cap is located underneath each 
one of the four arm structures (four codependant areas) of 
rocker 42. Each arm of rocker 42 is placed one arm above 
each of (he four locations of material 36. Rocker 42 is 
supported elevated above material 36 by dome caps, and 
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nearly 3 thousand ohms, resulting in an improvement of 55 when housing 20 is fully assembled with a lower portion 56 



three magnitudes (i.e., one thousand times) in range of the 
tungsten carbide material 36 over the carbon-rich pill. 

Tungsten carbide having an extreme resistance range as a 
function of physical depressive pressure allows for greater 
variation (higher resolution) of physical pressure applied 
within those levels normal to light use by the thumb or finger 
of a typical human user. The variable resistance range of 
tungsten carbide is additionally quite stable over a wide 
temperature range. Tungsten carbide also has excellent wear 
characteristics and minimal hysteresis. Therefore, tungsten 
carbide is a preferred active material for use with the present 
invention. 



of housing, a flange 58 on the lower outward edge of rocker 
42 prevents rocker 42 from completely passing through 
cross-shaped hole 54. Shown on the right side of circuit 
board 30 are two locations of applied material 36 installed 
60 by the manufacturer over separated yet in close proximity to 
circuit traces 32 and 34. The two individual dome caps 28 
will be placed one over each material 36 location of the right 
side of the board 30, and button 40 positioned onto dome 
caps 28, the upper surfaces of buttons 40 positioned through 
65 holes 52 and housing 20 and circuit board 30 connected to 
one another and housing 20 closed with upper portion 50 and 
lower portion 56 affixed together. Also shown on circuit 
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board 30 is circuit traces 32 and 34 connecting to active 
electronics 46 installed by the manufacturer and electronics 
46 having the capacity to output a signal at least represen- 
tational of the analog electrical output of pressure-sensitive 
variable -conductance sensor(s) 26 into output cable 48 lead- 
ing to an image generation machine 60 such as a game 
console or computer connected to a display (FIG. 11). Active 
electronics 46 (Le., ASIC or micro-controller integrated 
circuity, etc.) which in addition to having normal circuitry of 
a typical game controller such as a prior art controller also 
has circuitry for interpreting the analog output of sensor 
material 36 and converting it into a digital signal (if a digital 
signal is desired) which is output to a host graphic genera- 
tion machine via cable 48. For the sake of brevity and 
because it is well known to those skilled in the art, this 
disclosure does not detail converting analog to digital 
signals, i.e., specifically converting the output of sensors 26 
to a digital signal or form for control of imagery. It is 
conceivable that within the scope of the invention, circuit 
traces 32 and 34 could simply be connected directly to 
conductors of cable 48 for outputting a signal at least 
representational of the analog electrical output of pressure- 
sensitive variable-conductance sensor(s) 26 through output 
cable 48 into an image generation machine 60 wherein 
active electronics 46 may be located. 

FIG. 10 shows an idealized graph indicating conductivity 
of pressure -sensitive variable-conductance sensor such as 
sensor 26 and the corresponding action intensity of imagery 
in a game machine as a function of depressive pressure 
exerted by the thumb or fingers (digit) onto the depressible 
surfaces of a game controller as herein described. The graph 
shows that with a low depressive pressure, the conductivity 
is also low (resistivity high), and action intensity of imagery 
would normally be arranged to be low since the typical user 
will normally naturally associate low applied pressure with 
low action intensity. As depressive pressure increases so also 
increases the conductivity (resistivity lowering) proportion- 
ally in a smooth continuous change or analog manner so as 
to provide a variable electrical output. 

Examples of typical left thumb use of the invention in a 
game can be to simply have a simulated character shown on 
the display walk with low depressive pressure applied to a 
depressible surface 22 of sensor 26, walk faster with 
increased depressive pressure applied to the depressible 
surface 22, and run with a relatively high depressive pres- 
sure applied to the same depressible surface 22, with this 
being an example of controlling or changing the action 
intensity of the imagery proportionally with changes in 
depressive pressure applied to depressible surface 22 of 
sensor 26. The user can choose the action intensity of 50 
imagery by applying appropriate depressive pressure. In a 
second example, a race car can veer slightly with a low 
depressive pressure applied to surface 22 of sensor 26 and 
turn sharply with a high depressive pressure applied to the 
same depressible surface 22. In a typical right thumb use and 
an example of use of the invention, variable depressive 
pressure can control variable fire rate of a gun or variable 
jumping height of a character shown as an image on display 
62. Alternatively, the invention in combination with an 
electronic game console or PC and display can be arranged 
so the action intensity of the imagery is reduced proportion- 
ally to increases or increasing depressive pressure applied on 
depressible surface 22 of sensor 26 wherein a simulated race 
car shown on the display travels at a high rate with little or 
no depressive pressure applied to surface 22, and is slowed 
proportionally to increased or increasing depressive pressure 
applied by the user to the depressible surface 22 of sensor 
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26, an arrangement wherein the sensor 26 is applied as a 
braking system. 

FIG. 11 shows a game controller of a traditional format in 
accordance with the present invention for example. The 
game controller is shown connected by cable 48 to an image 
generation machine 60 such as a game console or personal 
computer which drives a display 62 such as a television, 
computer monitor or he ad -mount display, etc. 

Although I have very specifically described preferred 
structures and best modes (methods) of the invention, it 
should be understood that the specific details are given for 
example to those skilled in the art. Many changes in the 
described specifics can clearly be made without departing 
from the scope of the invention, and therefore it should be 
understood thai the scope of the invention is not to be overly 
limited by the specification and drawings given for example, 
but is to be determined by the spirit and scope and broadest 
possible interpretation of the attached claims. 

I claim: 

1. An improved controller of the type held in two hands 
simultaneously for controlling electronic imagery, said con- 
troller including a housing, a plurality of depressible sur- 
faces at least in-part exposed on said housing with the 
depressible surfaces acting on electricity manipulating 
devices contained within said housing and controlled by 
depression of said depressible surfaces for manipulating 
electrical outputs at least useful for controlling electronic 
imagery; wherein the improvements comprise; 

at least one of said electricity manipulating devices is a 
pressure-sensitive variable-conductance sensor for cre- 
ating an analog electrical output proportional to varying 
physical pressure applied to at least one depressible 
surface of the plurality of depressible surfaces; 

means for outputting a signal to an image generation 
machine, said signal at least representational of said 
analog electrical outputs; 

the at least one said sensor includes pressure-sensitive 
variable-conductance material means for changing 
electrical conductance defendant upon the pressure 
applied; 

a resilient dome cap operatively associated with said 
pressure-sensitive variable-conductance material 
means. 

2. An improved controller in accordance with claim 1 
wherein the controller has only a single said housing, said 
housing structured to be held by two hands simultaneously; 

said housing having a left-hand area and right-hand area; 
the hand areas positioned oppositely disposed from one 
another. 

3. An improved controller in accordance with claim 2 
wherein the at least one said sensor is positioned in said 
right-hand area of said housing, said sensor for being 
activated by at least one of a human user's right hand digits. 

4. An improved controller in accordance with claim 3 
further including a four-way rocker for control functions 
which are at least partly spatial in nature, such as aiming 
functions associated with steering a simulated car, airplane 
and controlling directional movement of a character; 

said four-way rocker located in one of the hand areas; 
said at least one depressible surface positioned in the hand 

area oppositely disposed from the location of said 

four- way rocker, 
said at least one depressible surface for timing functions 

such as those associated with firing a simulated gun, 

and jumping of a simulated character. 
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5. Agame controller structured to be held by a human user 
in two hands simultaneously, said controller comprising: 

housing means for being held by the human user; 

a plurality of depressible individual buttons exposed on 
said housing means and depressible by digits of the 5 
user's hands to operate 

electricity manipulating devices contained within said 
housing means and operated for manipulating electrical 
outputs of said electricity manipulating devices by 
depression of said depressible individual buttons; at 
least one of said electricity manipulating devices 
including 

means for creating an analog electrical output propor- 
tional to varying physical pressure applied by at least 
one depressible individual button of the plurality of 
depressible individual buttons; 

means for outputting a signal to an image generation 
machine, said signal at least representational of said 
analog electrical output. 

6. A game controller in accordance with claim 5 wherein 20 
said housing means is structured as a single housing to be 
held by two hands simultaneously. 

7. A game controller in accordance with claim 6 wherein 
said means for creating an analog electrical output includes 
pressure-sensitive variable-conductance material compris- 
ing a rubbery binder and active material. 

8. A game controller in accordance with claim 7 wherein 
said active material includes carbon. 

9. A game controller comprising 

a housing to be grasped and held simultaneously by two 
hands of a human user with thumbs of the grasping 
hands remaining free of grasping responsibilities; said 
housing including a right-hand area and a left-hand 
area, said right-hand area being an area for grasping by 3S 
the user's right hand, said left-hand area being an area 
for grasping by the user's left hand; 

a plurality of depressible individual buttons each at least 
in-part exposed on said housing in at least said right- 
hand area, said plurality of depressible individual but- ^ 
tons positioned on said housing to be within reach of 
the user's right-hand thumb with the user's hand grasp- 
ing said housing in said at least said right-hand area; 

a plurality of electricity manipulating devices each opera- 
tively associated with a depressible individual button of 45 
said plurality of depressible individual buttons; each of 
said electricity manipulating devices contained at least 
in-part within said housing and capable of electrical 
output manipulation upon physically applied depres- 
sive pressure of its associated depressible individual 50 
button of said plurality of depressible individual but- 
tons; 

at least one of said electricity manipulating devices 
including means for creating an analog electrical output 
proportional to varying applied physical pressure; 55 

means for outputting to an image generation machine a 
signal at least representational of said analog electrical 
output. 

10. Agame controller in accordance with claim 9 wherein 
said means for creating an analog electrical output includes 60 
pressure-sensitive variable-conductance material compris- 
ing an elastic binder and active material. 

11. Agame controller in accordance with claim 9 wherein 
said left-hand area includes a four-way rocker. 

12. An improved method of using a game controller of the 65 
type structured to be held by a user in two hands 
simultaneously, the controller connected to an image gen- 



eration machine connected to a visual display, in which a 
user's hand digits depress individual buttons upon a housing 
of the controller to manipulate imagery on the display, 
wherein the improvement includes; 
depressing at least one of said individual buttons with 
varying degrees of pressure for manipulating imagery 
in proportion to the degree of depressive pressure. 

13. An improved method in accordance with claim 12 
further including 

grasping said housing in each of two hands simulta- 
neously when depressing at least one of said individual 
buttons. 

14. An improved method of controlling action intensity of 
imagery within a visual display by way of depressing a 
depressible individual button on a housing of a two-hand 
held controller linked to an image generation machine which 
in turn is linked to the display; wherein the improvement 
includes the step 

depressing said depressible individual button with vary- 
ing degrees of pressure for varying the action intensity 
of the imagery proportional to the degree of depressive 
pressure. 

15. An improved method in accordance with claim 14 
further including 

grasping said housing in each of two hands simulta- 
neously when depressing said depressible individual 
button; 

depressing said depressible individual button with 

increasing degrees of pressure for increasing the action 

intensity of the imagery; 
depressing said depressible individual button with 

decreasing degrees of pressure for decreasing the action 

intensity of the imagery. 

16. An improved method of manufacturing a two-hand 
held type controller manufactured by way of assembling into 
a housing circuitry formed to be at least in-part a component 
of electricity manipulating devices and installing single digit 
depressible buttons in-part exposed on said housing and 
positioned to be depressed onto said electricity manipulating 
devices, wherein the improvement comprises; 

installing into said controller at least one pressure- 
sensitive variable -conductance sensor for creating an 
analog electrical output in proportion to pressure 
applied to at least one of said depressible buttons; 

installing into said controller means for outputting to an 
image generation machine a signal at least representa- 
tional of said analog electrical output for providing a 
user of the controller proportional control of action 
intensity of electronic imagery. 

17. An improved method of manufacturing a two-hand 
held type controller in accordance with claim 16 further 
including forming said housing into a single structure suit- 
able for being held by two hands of a user simultaneously. 

18. An improved method of manufacturing a two-hand 
held type controller in accordance with claim 17 further 
including installing into said controller said at least one 
pressure-sensitive variable-conductance sensor of a type 
including carbon. 

19. An improved method of manufacturing a two-band 
held type controller in accordance with claim 18 further 
including installing into said controller said pressure- 
sensitive variable-conductance sensor having an active 
material of tungsten carbide within an elastic binder. 
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